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British Columbia Utilities Commission 
Suite 410, 900 Howe Street 
Vancouver, B.C.   
V6Z 2N3 
 
Attention:  Mr. Patrick Wruck, Commission Secretary and Manager, Regulatory Support 
 
Dear Mr. Wruck: 
 
Re: FortisBC Inc. (FBC) 

Project No. 1598987 

Application for a Certificate of Public Convenience and Necessity (CPCN) for 
the Grand Forks Terminal Station Reliability Project (the Application) 

Response to the British Columbia Utilities Commission (BCUC) Information 
Request (IR) No. 2 

 
On November 19, 2018, FBC filed the Application referenced above.  In accordance with 
BCUC Order G-43-19 setting out a further Regulatory Timetable for the review of the 
Application, FBC respectfully submits the attached response to BCUC IR No. 2. 
 
If further information is required, please contact the undersigned. 
 
Sincerely, 
 
FORTISBC INC. 
 
 
Original signed:  
 

 Doug Slater 
 
 
Attachments 
 
cc (email only): Registered Parties 
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A. PROJECT NEED AND EXISTING SYSTEM 1 

17.0 Reference: RISK OF FAILURE 2 

Exhibit B-2, BCUC IR 2.3 3 

GFT T1 Risk of Failure Limit 4 

In FortisBC Inc.’s (FBC) response to British Columbia Utilities Commission (BCUC) 5 

information request (IR) 2.3, FBC states: 6 

FBC considers that an acceptable risk of failure (RoF) for a transmission station 7 

should be no higher than 2 percent based on industry standards. The RoF for 8 

GFT T1 is higher than this and was calculated by ABB as 2.6 percent. 9 

17.1 Please indicate whether the 2 percent Risk of Failure (RoF) included in FBC’s 10 

response applies to the entire substation or to the individual transformers. 11 

  12 

Response: 13 

The calculated 2.6 percent risk of failure (RoF) applies to the GFT T1 transformer. However, 14 

due to the fact that Grand Forks station has only a single 161/63 kV transformer, the RoF for the 15 

entire station is assumed to be 2.6 percent. 16 

 17 

 18 

 19 

17.1.1 In either scenario, please discuss how this RoF compares to the 20 

industry practice. 21 

  22 

Response: 23 

In the discussion below, the Probability of Failure (PoF) has the same meaning as the RoF. 24 

The CEATI report “Translating the Health Index Into Probability of Failure” states that,  25 

…even if it were possible to calculate a PoF accurately, an acceptable PoF 26 

would need to be determined for each individual asset. A PoF of 2% may be 27 

acceptable for a transformer located in a substation with no immediate neighbors 28 

and supplying non-critical load, but would probably not be acceptable for a 29 

transformer located in a densely populated area supplying the central business 30 

district of a major city. Other factors to consider would be the location within the 31 
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system, the redundancy in the system, the availability of a spare transformer or 1 

spare components, etc.1 2 

FBC has concluded that a risk of failure higher than 2 percent for GFT station is not acceptable.   3 

ABB calculated the RoF for GFT T1 to be 2.6 percent.   4 

Please refer to Attachment 17.1.1 for a copy of the CEATI report TI 63700-30/113.  5 

 6 

 7 

 8 

17.1.2 If the RoF applies to the entire substation, please provide the station 9 

RoF if Oliver T1 transformer (OLI T1) was installed as a second 10 

transformer at Grand Forks Terminal (GFT) as proposed in Alternative 11 

A. 12 

  13 

Response: 14 

FBC has not performed a risk of failure analysis for OLI T1 and, therefore, cannot provide the 15 

RoF for the entire substation if OLI T1 were to be installed as the second transformer.  16 

However, due to the installation of the second transformer (which meets single contingency N-1 17 

planning criteria), the risk of a customer outage will be reduced because in the event of an 18 

individual transformer outage, the Grand Forks area load can be supplied from the second 19 

transformer. 20 

 21 

 22 

 23 

17.1.3 If the RoF included in FBC’s response applies to the individual 24 

transformers, please explain why FBC is proposing to keep GFT T1 in 25 

service despite exceeding the industry standard for RoF. 26 

  27 

Response: 28 

Please refer to the responses to BCUC IRs 2.17.1.1 and 2.17.1.2. 29 

  30 

                                                
1  CEATI International Inc., Report No. TI 63700-30/113, Translating the Health Index into Probability of 

Failure, page 18 
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18.0 Reference: OLI T1 FIELD INSPECTION ASSESSMENT REPORT 1 

Exhibit B-2, BCUC IR 2.7, 2.9 2 

Exhibit B-1, Section 3.4, p. 24 3 

OLI T1 Condition and Installation 4 

In FBC’s response to BCUC IR 2.9, FBC states, “Annual lab results indicate no change 5 

in unit health and therefore FBC believes that storing OLI T1 on-site for 10 years has not 6 

negatively impacted the serviceable lifespan of OLI T1.” 7 

In FBC’s response to BCUC IR 2.7, FBC states, “FBC expects the life of the two 8 

transformers to be extended if they are operated in parallel, evenly sharing the load…” 9 

On page 24 of the FBC Certificate of Public Convenience and Necessity Application for 10 

the GFT Reliability Project application (Application), FBC outlines the following plan of 11 

transformer additions for Alternative B: 12 

• Year 10 – Replace GFT T1 with OLI T1 13 

• Year 25 – Replace OLI T1 with new transformer 14 

18.1 Please confirm that FBC expects no change in transformer health to OLI T1 15 

between now and its proposed installation at GFT in 10 years or later, if the 16 

service life of GFT T1 is extended. 17 

  18 

Response: 19 

Not confirmed. FBC expects some change in transformer health to OLI T1 as time progresses. 20 

However, it is expected that with proper maintenance, the extended storage of OLI T1 at Grand 21 

Forks Terminal Station will not have a significant impact on the overall remaining unit life 22 

expectancy.  23 

With a new transformer in place as set out for Alternative B, the risk of using the older 24 

transformers (GFT T1 and then OLI T1) is lower than using GFT T1 and OLI T1 together (as in 25 

Alternative A). 26 

  27 
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19.0 Reference: PROJECT NEED AND EXISTING SYSTEM 1 

Exhibit B-2, BCUC IR 2.10, 2.10.1  2 

Spare Transformers  3 

In response to BCUC IR 2.10, FBC states “OLI T1 is currently designated as an 4 

emergency spare in the FBC system. There are two other stations in FBC’s system for 5 

which OLI T1 could potentially be used.” 6 

In response to BCUC IR 2.10.1, FBC states: 7 

OLI T1 is the only designated emergency spare for the two other stations noted 8 

in the response to IR 1.2.10. FBC is currently developing a spare parts 9 

equipment strategy that evaluates the impact on system performance for the 10 

unavailability of certain major transmission equipment, including the transformers 11 

for which OLI T1 is a potential spare. 12 

19.1 If OLI T1 is installed permanently at GFT, as in Alternative A, please explain the 13 

sparing strategy for the other two stations in FBC’s system where OLI T1 is 14 

currently designated as an emergency spare. 15 

  16 

Response: 17 

This response is being filed confidentially pursuant to section 18 of the BCUC’s Rules of 18 

Practice and Procedure regarding confidential documents adopted by Order G-15-19 because it 19 

contains sensitive system and operational information about FBC’s critical assets that, if 20 

disclosed, could jeopardize the safety, security, and operation of FBC’s transmission system. 21 

XXX XX ccc xx xxxx xx xx xxxxxxxxx xxxx xx xxx xxx xxxxxxxxx xxxxxxxxxx, 22 

 Xxxxxxx Xxxxxxxxxxx X1 (XXX XX) xx x XXX XXX xxxxxxxxxx xxx xx x xxxxx xxx. 23 

 XX Xxxxxxxx  (XXX XX) xx x XX XXX xxxxxxxxxx ccc cc 00 xxxxx xx.  24 

 XX Xxxxxxxx  (XXX XX) xx x XX XXX xxxxxxxxxx ccc cc 00 xxxxx xx. 25 

xxxxxd xxxexxxxx xxaxwxdxsxlxxy xxxxxxxo xxx xxxxxxx xxxxxxxx xx xxx xxxxxxxxxxxx xx xxxx 26 

xxxxxd xxxexxxxx xxaxwxdxsxlxxy xxxxxxxo xxx xxxxxxx xxxxxxxx xx xxx xxxxxxxxxxxx xx xxxx 27 

xxxxxd xxxexxxxx xxaxwxdxsxlxxy xxxxxxxo xxx xxxxxxx xxxxxxxx xx xxx xxxxxxxxxxxx xx xxxx 28 

xxxxxd xxxexxxxx xxaxwxdxsxlxxy xxxxxxxo xxx xxxxxxx xxxxxxxx xx xxx xxxxxxxxxxxx xx xxxx 29 

xxxxxd xxxexxxxx xxaxwxdxsxlxxy xxxxxxxo xxx xxxxxxx xxxxxxxx xx xxx xxxxxxxxxxxx xx xxxx 30 

xxxxxd xxxexxxxx xxaxwxdxsxlxxy xxxxxxxo xxx xxxxxxx xxxxxxxx xx xxx xxxxxxxxxxxx xx xxxx 31 

xxxxxd xxxexxxxx xxaxwxdxsxlxxy xxxxxxxo xxx xxxxxxx xxxxxxxx xx xxx xxxxxxxxxxxx xx xxxx 32 

xxxx xxx xxxxx xxxxx xx x xxxxxx xx xxx xx.  xxxx xx xxxxx xxxxxxx xxxxx xxxxxx xx xo ox xxx.  33 
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xxxxxd xxxexxxxx xxaxwxdxsxlxxy xxxxxxxo xxx xxxxxxx xxxxxxxx xx xx xxxxxxxxxxxx xx xxxx 1 

xxxxxd xxxexxxxx xxaxwxdxsxlxxy xxxxxxxo xxx xxxxxxx xxxxxxxx xx xxx xxxxxxxxxxxx xx xxxx 2 

xxxxxd xxxexxxxx xxaxwxdxsxlxxy xxxxxxxo xxx xxxxxxx xxxxxxxx xx xxx xxxxxxxxxxxx xx xxxx 3 

xxxxxd xxxexxxxx xxaxwxdxsxlxxy xxxxxxxo xxx xxxxxxx xxxxxxxx xx xxx xxxxxxxxxxxx xx xxxx 4 

xxxxxd xxxexxxxx xxaxwxdxsxlxxyxxxx. 5 

 6 

 7 

 8 

19.1.1 Please provide the name, location, current age and risk of failure for the 9 

transformers at the other two stations where OLI T1 is designated as an 10 

emergency spare. 11 

  12 

Response: 13 

The transformers for which OLI T1 is designated as an emergency spare are identified in the 14 

confidential response to BCUC IR 2.19.1.  As explained in the response to CEC IR 1.10.2 15 

(Exhibit B-5), FBC does not calculate the RoF for all equipment or stations. An independent 16 

consultant will be contracted to perform the RoF calculations only if unusual trends are 17 

discovered through regular maintenance. 18 

 19 

 20 

 21 

19.1.2 Please explain the risks to FBC’s operations if OLI T1 is not available 22 

as an emergency spare. 23 

  24 

Response: 25 

Please refer to the confidential response to BCUC IR 2.19.1. 26 

 27 

 28 

 29 

19.1.3 Please explain whether there are other similarly sized spare 30 

transformers in the FBC system that could be used as emergency spare 31 

transformers at GFT and the other two stations referenced in the 32 

preamble, if OLI T1 was not available. 33 

  34 
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Response: 1 

FBC does not own any other spare transformers with a similar size and voltage level. 2 

  3 



FortisBC Inc. (FBC or the Company) 

Application for a Certificate of Public Convenience and Necessity (CPCN) for the Grand 
Forks Terminal Station Reliability Project (the Application) 

Submission Date: 

March 21, 2019 

Response to British Columbia Utilities Commission (BCUC) Information Request (IR) 
No. 2 

Page 8 

 

20.0 Reference: OLI T1 FIELD INSPECTION ASSESSMENT REPORT 1 

Exhibit B-4, BCOAPO IR 6.1, p. 8; Exhibit B-1, Appendix D - ABB OLI 2 

T1 Field Inspection Assessment Report, p. 5 3 

OLI T1 Condition  4 

In FBC’s response to British Columbia Old Age Pensioners' Organization et al. 5 

(BCOAPO) IR 6.1, FBC states: 6 

Inspection of the load tap changer by ABB revealed the possibility that acetylene 7 

was originating from the tap changer compartment. Given these findings, FBC 8 

investigated repairing the load tap changer. Based on the known history of the 9 

unit, the only realistic operation would have been an onsite load tap changer 10 

replacement. Considering OLI T1 was an emergency spare at the time, FBC 11 

deemed this approach too costly. 12 

FBC plans to replace the load tap changer if OLI T1 is refurbished and installed 13 

as the second transformer at GFT. 14 

On page 5 of Appendix D of the Application, in the condition report for OLI T1, ABB 15 

states: 16 

The tap selector and contactor assembly were inspected; contact wear is normal 17 

with no sign of arcing on the main and selector contacts. Spring and contact 18 

pressure is good. Inspection of the tap changer switch components including 19 

geneva gears and drivers, push rods, bearings, levers, and operating shafts 20 

revealed no abnormal wear or defects. Inspection of mechanical fasteners 21 

revealed no loose, broken or missing components. 22 

… The motor drive mechanism appeared in generally good condition for the age 23 

of tap changer. The tap changer was operated through all positions, end stops 24 

functioned correctly, dynamic brake operated correctly, limit switches and cams 25 

are secure and operate correctly, and the drive shaft oil seal shows no signs of 26 

oil leak. 27 

20.1 Please explain the reasons for FBC’s plans to replace the load tap changer of 28 

OLI T1, with respect to the ABB inspection report or other inspection results. 29 

  30 

Response: 31 

The ABB OLI T1 Field Inspection Report indicated that the seal between the main tank and the 32 

Load Tap Changer (LTC) is leaking. Addressing this oil leak requires an extensive scope of 33 

work and removal of the existing LTC.  34 
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In the report, ABB does not specifically refer to the arcing contacts of the LTC. However, this 1 

component wears with each operation and should be replaced every 500,000 operations. The 2 

OLI T1 LTC has operated 653,000 times.  FBC has also identified issues with the LTC motor 3 

and gear mechanism. Additionally, the OLI T1 LTC is obsolete and is not supported by its 4 

original manufacturer. 5 

Since the LTC has to be removed to undergo exhaustive work in order to repair the issues 6 

described above, FBC considers replacing the LTC to be the preferred solution. 7 

  8 
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B. CONSULTATION PROCESS 1 

21.0 Reference: Consultation 2 

Exhibit B-2, BCUC IR 5.4 3 

Indigenous Consultation 4 

In response to BCUC IR 5.4, FBC states “FBC sent a letter on November 22, 2018 to the 5 

same list of affected Indigenous communities as included in Section 4.1.1 of the 6 

Application”. 7 

21.1 Please provide a copy of the November 22, 2018 letter sent to the affected 8 

Indigenous communities. 9 

  10 

Response: 11 

A copy of the letter is provided below. 12 
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 1 
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 1 

 2 

 3 

21.2 Please indicate if FBC has received a response from any of the Indigenous 4 

communities who received the November 22, 2018 letter. 5 

  6 

Response: 7 

FBC has not received any responses to its letter of November 22, 2018. 8 

 9 

 10 

 11 

21.2.1 If responses have been received, please provide details of each 12 

response. 13 

  14 

Response: 15 

Please refer to the response to BCUC IR 2.21.2.  16 

 17 

 18 

 19 

21.2.2 If FBC did not receive any response from the Indigenous communities, 20 

please indicate if FBC has followed up to ensure these communities 21 

received the notification. 22 

  23 

Response: 24 

FBC has not followed up on its filing notification to see if other communities that have not 25 

contacted FBC have received the notification; however, FBC is in continued discussion with the 26 

Osoyoos Indian Band (OIB) about the project.  Because the OIB is the Lead Band for the 27 

Okanagan Nation, FBC determined that no follow up to the CPCN filing notification was needed.   28 

 29 

 30 

 31 

21.2.2.1 If FBC has followed up, please indicate the method of 32 

notification (i.e. phone call, email, letter). 33 
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  1 

Response: 2 

Please refer to the response to BCUC IR 2.21.2.2.  3 

 4 

 5 

 6 

21.2.2.2 If FBC has not followed up, please indicate why FBC did not 7 

follow up further. 8 

  9 

Response: 10 

Please refer to the response to BCUC IR 2.21.2.2. 11 

  12 
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22.0 Reference: Consultation 1 

Exhibit B-2, BCUC IR 6.1 2 

Public Consultation 3 

In response to BCUC IR 6.1, FBC states: 4 

FBC believes that a broader public consultation is not required, but rather FBC 5 

will directly contact those residents and commercial businesses that would have 6 

some limited impact during construction. As mentioned in response to BCOAPO 7 

IR 1.14.1, FBC has already begun contacting residents in the area to discuss 8 

their concerns with the project… The letters of comment in Exhibits D-1-1 and E-9 

1 through E-6 focus on three concerns of local residents in the Copper Ridge 10 

Subdivision regarding the current and future work at the substation:  11 

a. Potential increased noise levels;  12 

b. Increase in the amount of outdoor lighting; and  13 

c. Impact on property values and resale value of properties.  14 

FBC considers community impacts when designing and constructing substations 15 

equipment within residential areas… FBC plans to construct an engineered sound wall 16 

around the new GFT T2 transformer similar to that installed around the existing 17 

transformer to absorb and re-direct any sound away from the Copper Ridge residential 18 

area, which will minimize noise from the new transformer. Evening lighting will not 19 

increase at the substation as a result of installing the new transformer. The additional 20 

lights that will be installed during construction will only be turned on during the evening 21 

hours if an emergency occurs or crews are required to perform work during the evening 22 

hours, thereby minimizing any concerns about increased lighting.  23 

22.1 Please indicate if noise levels will change as a result of the proposed GFT 24 

Station Reliability Project (Project). 25 

  26 

Response: 27 

There may be a change to noise levels at GFT on a permanent basis with the installation of the 28 

second transformer (for either Alternative A or B) as proposed in the Application.   FBC is 29 

unable to quantify the potential change in noise levels at this time, as the transformer noise will 30 

vary depending on electrical loading of the transformers and operation of the cooling 31 

fans.   Since FBC expects to operate both transformers (at reduced loads compared to carrying 32 

the full load on GFT T1) it is possible that transformer and cooling fan noise will be reduced.  In 33 

any event, as explained in the response to BCUC IR 1.6.1 (Exhibit B-2), the additional noise 34 

levels will be mitigated to the extent possible.  The transformer will include a reduced noise level 35 

specification, as is FBC’s usual practice when designing and constructing substations 36 
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equipment within residential areas, and FBC plans to construct an engineered sound wall 1 

around the new GFT T2 transformer similar to that installed around the existing transformer.   2 

 3 

22.1.1 If yes, please describe in detail any change in noise levels from the 4 

current level as a result of the proposed Project. 5 

  6 

Response: 7 

Please refer to the response to BCUC IR 2.22.1. 8 

 9 

 10 

 11 

22.1.1.1 Please indicate if these changes are temporary or permanent 12 

in nature.  13 

  14 

Response: 15 

Please refer to the response to BCUC IR 2.22.1 16 

 17 

 18 

 19 

22.2 Please indicate if lighting at the substation will change from the current level as a 20 

result of the proposed Project. 21 

  22 

Response: 23 

FBC plans to add four new lights to the area around the new equipment at the station on a 24 

permanent basis. However, these lights will be used during evening construction or during an 25 

emergency event.  FBC confirms that the residents will not see any increase in the lighting 26 

during normal operation. 27 

 28 

 29 

 30 

22.2.1 If yes, please describe in detail any change in lighting that may occur. 31 

  32 
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Response: 1 

Please refer to the response to BCUC IR 2.22.2. 2 

 3 

 4 

 5 

22.2.1.1 Please indicate if these changes are temporary or permanent 6 

in nature.  7 

  8 

Response: 9 

Please refer to the response to BCUC IR 2.22.2. 10 

 11 

 12 

 13 

22.3 Please indicate how many residents and commercial businesses will be impacted 14 

by the proposed Project. 15 

  16 

Response: 17 

While it is difficult to determine how many residents and commercial businesses will be directly 18 

impacted by the minimal changes to the noise or lighting levels, there are 41 addresses within 19 

250 meters of the substation.   All are residential except for one belonging to the Grand Forks 20 

Irrigation District.  21 
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 1 

 2 

 3 

 4 

22.3.1 Please confirm that FBC has contacted all of the residents that will be 5 

impacted by the proposed Project to discuss their concerns.  6 

  7 

Response: 8 

Confirmed.  FBC sent letters to all customers within 250 meters of the substation (a copy is 9 

provided in the response to BCUC IR 2.22.3.1.2).  In addition, FBC contacted by telephone or 10 

voicemail those customers who filed letters of comment in this proceeding.  11 

 12 

 13 

 14 
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22.3.1.1 If not confirmed, please indicate how many residents and 1 

commercial businesses have been contacted and provide a 2 

timeline of when the other affected parties will be contacted. 3 

  4 

Response: 5 

Please refer to the response to BCUC IR 2.22.3.1. 6 

 7 

 8 

 9 

22.3.1.2 Please provide a copy of communication sent to the residents 10 

and commercial businesses. 11 

  12 

Response: 13 

A letter sent to customers is provided below. 14 
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  1 
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C. PROJECT DESCRIPTION AND PROPOSED ALTERNATIVES 1 

23.0 Reference: ALTERNATIVES AND RECCOMENDED SOLUTION 2 

Exhibit B-6, Industrial Customers Group IR 10.1, p. 32 3 

Remote Disconnect Switches  4 

In FBC’s response to Industrial Customers Group (ICG) IR 10.1, FBC states: 5 

Adding a motor operator to the existing switches may be technically feasible. To 6 

meet the communication requirements to operate it remotely either fibre or cell 7 

communications would be required. Since there is no fibre network at these sites, 8 

it would be necessary to use cell communications. However, due to the 9 

remoteness of these areas, even cell communications may have limited reliability 10 

at these sites. Additionally, FBC has historically had issues with cell 11 

communication networks being used on remote switching applications. 12 

23.1 Assuming FBC could meet communications requirements to install remotely-13 

operated disconnect switches, please discuss how the installation of remotely-14 

operated switches would affect reliability for lines 9L and 10L, and estimate any 15 

impact this would have on O&M costs. 16 

  17 

Response: 18 

Although FBC stated in its response to ICG IR 1.10.1 that the remote operation of the 19 

disconnect switches “may be technically feasible”, it does not consider remote operation to be 20 

operationally preferable for the reasons described in that response.  Even if remote operation 21 

were operationally preferable, FBC is unable to quantify the impact on reliability, as it would be 22 

dependent upon the causes and locations of outages. Additional O&M costs would be required 23 

due to routine and annual maintenance of such switching sites.   24 

 25 
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